Introduction
Breast cancer is a worldwide major public health problem in women population, affecting both the developing as well as developed countries and comprising 18% of all female cancers (McPherson et al., 2000) . More than 1.2 million cases are diagnosed every year, affecting 10-12% of the female population and accounting 500,000 deaths per year worldwide (Benson et al., 2009) . Women with a first full-term pregnancy after age 30, and women who have never borne a child have about a two-to threefold increased risk of breast cancer compared to women having a full-term pregnancy before age 20 (McPherson et al., 2000) . It is well established that women having low-income and worse socioeconomic conditions are at increased risk to develop breast-cancer and have lower availability of appropriate care (Hortobagyi et al., 2005) . The increase in risk of breast cancer associated with positive family history (Kuru et al., 2002; Brant et al., 2010; Hadjisavvas et al., 2010) as well as smoking (Conlon et al., 2010; Sezer et al., 2011) . Breast cancer is the second most common cancer among Nepalese women. It accounts for 6% of cancers in Nepal, in a higher of women aged less than 50 years, compared to older women in high income countries (Singh et al., 2009) . Different types of metabolic changes have been associated with the breast cancers. To the best of our knowledge, changes in biochemical profiles in women having breast cancer has not been reported from our developing country Nepal so for. Thus the prime objective of our study was to undertaken the assessment of biochemical changes in premenopausal as well as postmenopausal women having breast cancer in our environments.
Materials and Methods
This study was carried out at Manipal Teaching Hospital (MTH), Pokhara, Nepal. The collected and analyzed variables were age, metabolic profile including total cholesterol, triglycerides, HDL-C, LDL-C, blood sugar, insulin concentration, C-peptide, HbA1c and 3386 selenium. Ethical approval for the study was taken from the institutional research ethical committee. All these biochemical parameters were analyzed using Human reagent kits on semi autoanalyser (Humalyser 3500, Germany). Basal insulin (Frier et al., 1981) and C-peptide (Horwitz et al., 1976) were measured with ELISA in the same sample and selenium by atomic absorption spectrophotometer. Laboratory standard operation procedures were maintained for all laboratory analysis. Internal quality control sera, both normal and pathological, were also run for each lot of the test, for the validation of the results. Inclusion criteria was confirmed cases of breast cancer by mammography and histological examination. Controls were persons without clinical cancer who were seen at the same hospital for an annual physical examination. Exclusion criteria were Patients suffering from any other cancer as well as diabetes mellitus and dyslipidaemia were excluded from our study. Difference for continuous variables was assessed by using the t-test. The data was analyzed using Excel 2003, R 2.8.0 Statistical Package for the Social Sciences (SPSS) for Windows Version 16.0 (SPSS Inc; Chicago, IL, USA) and the EPI Info 3.5.1 Windows Version.
Results
Among the 69 diagnosed cases of breast cancer, 25 were premenopausal women and 44 were postmenopausal women. The age group of subjects ranges from 25-70 years. A control group consisted of 25 premenopausal and 45 postmenopausal normal females with similar age group as the breast cancer patients. Table 1 shows the comparison of biochemical profile (Mean±SD) in premenopausal women with breast cancer and controls. The data indicated significant difference in total cholesterol (P value <0.001), triglycerides (P value 0.002), HbA1c level (P value <0.001), insulin concentration (P value 0.030), C-peptide concentration (P value 0.001), and selenium (P value <0.001). Insignificant results were found in HDL-C (P value 0.749), LDL-C (P value 0.933), blood sugar (P value 0.59) and BMI (P value 0.746). Table 1 shows the distribution of biochemical parameters among postmenopausal women with breast cancer as well healthy controls. The data showed significant difference in total cholesterol (P value <0.001), triglycerides (P value 0.001), LDL-C (P value <0.001), HDL-C (P value 0.025), blood sugar (P value <0.001), insulin concentration (P value <0.001), c-peptide concentration (P value <0.001), HbA1c level (P value <0.001) and selenium (P value <0.001) in patients and controls.
Discussion
The breast is an external symbol of beauty and womanhood, however cancer of the breast is responsible for the death of millions of women worldwide every year. Breast cancer is the most common type of cancer in women worldwide, with an estimated 1.4 million cases in 2008 (Cuzick, 2010) . About half the Breast cancer cases and 60% of the deaths are estimated to occur in economically developing countries (Jemal et al., 2011) as well as it is major health problem in India (Datta et al., 2012 ). We found significantly increased level of total cholesterol in the breast cancer patients compared to the controls. Zielinski et al. found a relative increase in serum total cholesterol in patients with breast cancer (Zielinski et al., 1988) . Some of the studies also reported the significantly increased in total cholesterol level in breast cancer patients (Qi et al., 1994; Chow et al., 2005; Juan-Bosco et al., 2008; Owiredu et al., 2009 DOI:http://dx.doi.org/10.7314/APJCP.2012.13.7.3385 Biochemical Profiles in Breast Cancer Triglyceride levels were significantly higher in both pre and postmenopausal cancer patients than in controls in this study is consistent with the results of Owiredu et al. (2009) . Bani et al and Abu-Bedair et al. reported significantly increased in triglycerides level in postmenopausal cancer patients (Bani et al., 1986; AbuBedair et al., 2003) . However, Gooden et al have reported elevated serum triglyceride levels in premenopausal breast cancer patients (Gooden et al., 1997) . Kokoglu et al were observed high serum triglycerides levels in breast cancer patients (Kokoglu et al., 1994) . The high concentration of triglycerides may lead a decreased level of sex hormonebinding globulin, resulting in higher amount of free estradiol, which may likely to increase breast cancer risk (Takatani et al., 1991) .
HDL-C levels were lower in both pre and postmenopausal cancer patients than in controls in this study. Ray et al reported significantly decreased in plasma HDL-C concentration in breast cancer patients (Ray et al., 2001 ). Owiredu et al showed unchanged in concentration of HDL-C in both pre and postmenopausal women with breast cancer (Owiredu et al., 2009 ). The low HDL-C is related to increased levels of several cancer-promoting hormones (e.g., androgens, estrogens, insulin, and IGF-I), the observed association may reflect the relative importance and mutual dependence of different disease pathways in malignant breast tumors. A higher risk of breast cancer associated with lower HDL-C concentrations was reported in at least 2 prospective studies (Hoyer et al., 1992; Furberg et al., 2004) .
LDL-C level were significantly higher in postmenopausal women with breast cancer than controls in this study. Ray et al and Owiredu et al demonstrated that plasma total cholesterol, LDL-C and triglycerides were found to be significantly elevated among breast cancer patients as compared to the controls (Ray et al., 2001; Owiredu et al., 2009) . The elevated serum LDL-C, which is more susceptible to oxidation, may result in high lipid peroxidation in breast cancer patients. This may cause oxidative stress leading to cellular and molecular damage thereby resulting in cell proliferation and malignant conversions.
Although in this study, the fasting blood sugar concentration was higher in pre and postmenopausal breast cancer patient comparison to controls, which were within normal range but significantly higher level found only in postmenopausal cancer patients. Postmenopausal women with breast cancer were found to have a significant degree of relative hyperglycaemia, although basal glycaemia was within the normal range, the values were higher than in normal control subjects (Mahabir et al., 2006) . Breast cancer with diabetes was more likely to occur in old and postmenopausal women (Yancik et al., 2001; Liao et al., 2010) .
Serum insulin concentration was lower in both premenopausal as well as postmenopausal women with breast cancer than in their respective controls and showed significant difference in both pre and postmenopausal breast cancer patients (P value <0.001). C-peptide concentration (P value <0.001) and HbA1c level were significantly elevated in both pre and postmenopausal breast cancer patients compare to the control groups. A 1-ng/mL increase in C-peptide was associated with a 31% increased risk of any death and a 35% increased risk of death as a result of breast cancer (Irwin et al., 2011) . In this study, selenium level were found decreased in both pre and postmenopausal breast cancer patients than the control groups, finding is supported by study conducted in breast cancer patients by Mannisto et al. (2006) . Low level of selenium has been associated with a higher risk of cardiovascular diseases as well as cancer in humans (Charalabopoulos et al., 2006) . In some studies, serum levels of selenium were found to be significantly lower in breast cancer cases compared to control group (Garland et al., 1995; Banu et al., 2003; Jasim, 2011) .
BMI were higher in pre and postmenopausal breast cancer patients than controls but showed insignificant difference.
The diagnosis and early detection of breast cancer is easy at all the part of developed country in respect to the developing countries because of the availability of mammography and high literacy rate. Assessing of metabolic changes and managing the changes in breast cancer women would progress the survival rate.
